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1. Introduction 
Dynamic spatial (urban and regional) economie models have increa-
singly become popular in the past years (see among others Andersson and 
Kuenne, 1986; Bahrenberg et al., 1984; Dendrinos and Mullally, 1985; 
Fischer and Nijkamp, 1987). Such models aim at describing and predic-
ting the multidimensional compound and sometimes nested development of 
a dynamic spatial economie system composed of various sub-systems (hou-
sing, transportation, migration, e t c ) , so that its evolution can be 
replicated by means of plausible system's trajectories. In this con-
text, various modeling approaches have been developed, such as: 
- dynamic Lowrv models (e.g. in the area of urban shopping and urban 
facilities analysis; cf. Wilson, 1981); 
- urban ecology models (e.g. in the area of macro urban systems 
analysis; cf. Dendrinos and Mullally, 1983); 
- micro simulation models (e.g. in the area of residential choice 
analysis; cf. Wegener, 1983); 
- dynamic discrete choice models (e.g. in the area of locational and 
transportation analysis; cf. Dunn and Wrigley, 1985; Heekman, 1981); 
and 
- master-equation models (e.g. in the area of non-linear migration 
analysis; cf. Barentsen and Nijkamp, 1988; Haag and Weidlich, 1984). 
Despite the variety in modeling approaches there are also many 
striking similarities due to common theoretical or methodological 
underpinnings of such models (see Nijkamp and Reggiani, 1988; Rima and 
Van Wissen, 1987). 
A consistent treatment of dynamic economie models for the various 
components of a compound spatial system characterized by various sub-
modules, various aggregation levels, and various levels of precision 
of available data requires the use of an 'accounting framework' (Clarke 
and Wilson, 1985). This accounting framework is necessary for two 
reasons: (1) it ensures a coherent and consistent representation of a 
compound dynamic spatial system, and (2) it ensures a comprehensive and 
valid treatment of actors operating in varying socio-economic configu-
rations (e.g. individuals, households, socio-economic groups, populat-
ion as a whole). 
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Especially the latter point is extremely important in case of 
•dynamic housing market research, where the demand for a dwelling exer-
ted by a specific household is largely determined by the household 
composition. However, household composition is not a stable variable 
but subject to discrete changes (births, deaths, children becoming 
independent, etc.) depending on thé household's position in a so-called 
household life cvcle. Thus the macro development of an urban or regio-
nal housing market is to a large extent determined by structural chan-
ges at the micro level of households and individuals. 
The present paper shows the modeling efforts and empirical esti-
mation concerning the dynamics on an urban housing market -particularly 
the changes in household compositions- caused by the household life 
cycle phenomenon. The paper is organized as follows. Section 2 presents 
the position of a household model in the overall framework of a dynamic 
urban housing market model. In section 3 a household transition model 
for analyzing the effects of household life cycles is presented, folio-
wed by a presentatlon of empirical results for the city of Amsterdam in 
section 4. The paper is concluded with a discussion of feasible future 
research in the field of dynamic housing market research (section 5). 
2. Dynamics of Households on a Housing Market: An Accounting Framework 
The housing market is characterized by a variety of objects (i.e., 
dwellings with different size, age and quality categories) and actors 
(i.e., households with different size, composition and life cycle 
features). In the present paper the attention will be focused on the 
choices at. the demand side of the housing market; especially in the 
Dutch context the supply side is an institutionally regulated market in 
which supply and allocation are mainly determined by complicated, 
rationing schemes (see also Anas and Cho, 1986). For the submodels 
modeling these elements of the housing market model the interested 
reader is referred to Van Wissen and Rima, 1988. 
The demand side of our urban housing market model incorporates a 
detailed zonal distinction of an urban system, so that the demand 
effects of household dynamics can be assessed at a zonal level. Fur-
thermore, an extensive set of different dweiling types will be distin-
guished in order to allow also a detailed assessment of the demand for 
each dweiling type in each zone. In addition to internal household 
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dynamics caused by life cycle aspects also in- and outmigration may 
have a significant impact on the size and composition of actors at the 
demand side of the housing market. All these elements have to be incor-
porated in a dynamic accounting fraraework in order to achieve a consis-
tent classification of models, variables and data in an organized 
series (vectors and matrices). 
The specific position of the household dynamics model in our 
comprehensive urban housing market model is presented in figure 1 by 
means of the dashed box. Rectangles represent state matrices, double-
line rectangles represent transition matrices, and the specific models 
to be used for estimating the transition matrices are marked with stars 
(see for more details on these models Van Wissen and Rima, 1988). In 
the present paper we will exclusively focus attention on the household 
submodule (including demographic changes caused by birth, death or 
ageing, and changes in household membership states of individuals) and 
its relation to the housing demand. 
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Figure 1. Accounting framework for household module as part of a dyna-
mic housing market model 
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3. The Household Life Cvcle Model 
Household dynamics is a complex process, not only because of 
birth, death and ageing, but also because of household formation pro-
cesses: households may split and rejoin in many ways thus affecting the 
total number of households. The estimation of the transition matrix for 
different household categories (according to size, age and composition) 
may be based on two approaches (see Keilman, 1984a,b): 
- individual transition probabilities for a membership of household 
class i in period t to i* in t+1 (i,i'=l,..,1) (cf. Möller, 1982) 
- household transition probabilities for different household classes 
(cf. Webber, 1983) 
The first approach is straightforward and in agreement with many 
demographic data bases (e.g. on birth, death, marital status, household 
membership, etc), but a drawback of this approach sterns from its 
inherent consistency problems (e.g., the two-sex problem in the marital 
status table; see Keilman, 1984b). The second approach corresponds to 
the needs for assessing housing demand at a household level, but f aces 
the problem of defining and measuring households. In this context the 
headship rate method is sometimes used (see Keilman, 1984a), but this 
method is unable to incorporate household dynamics. In our approach we 
will combine the individual and household level in one model to overco-
me the consistency problem (cf. Harsman and Snickars, 1983; Willekens, 
1984). 
As such, our dynamic household model contains various components, 
like the assessment of individual transition probabilities for discrete 
changes in positions in a given household by means of multistate demo-
graphy (cf. Rogers, 1973, 1975; Rogers and Ledent, 1975; Ledent, 1980; 
Willekens, 1980; Willekens and Drewe, 1984). Explicit continuity rules 
(McMillan and Herriot, 1985) for deriving household events from indi-
vidual events are given as well. This implies that the existence of a 
given household is tied to a given member of the household (usually the 
head), so that continuation of the household unit is also guaranteed 
when two or more household members are splitting up. The household 
composition matrix provides a consistent link between the household 
distribution and the population by age (Akkerman, 1980, 1982, 1985), 
while the occupancv table links the housing market situation of each 
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household to dynamic household events. The main ingredients of our 
specific household model will now briefly be described below. 
The heart of the household model is the household transition table 
R, with elements {rgg.; g=l,..,G,G+1; g'=l,..,G',G'+1}. The index g 
refers to household categories at the beginning of the time interval, 
while g=G+l denotes new household formations. Likewise, index g' 
denotes household categories at the end of the time interval, while 
g'=G'+l denotes household dissolutions. In our model one-year intervals 
are used. So the last row of R gives the household formations by type 
g' and the last column of R denotes household dissolutions by type g 
(see also Table 1). R is derived from the table T of individual trans-
itions bv position in the household. with elements {tfrh»5 h-l,..,H, 
H+l; h'=l,..,H', H'+l}. h denotes individual positions in the household 
at the beginning of the one-year interval, while h' indexes the posit-
ions in the household at the end of the one-year interval. Index h=H+l 
denotes inflows into household positions (births, change from a non-
household to a household position), while h'=H'+l denotes deaths. The 
household positions distinguished are: child, single, head (by size of 
the respective household: 2, 3, 4+) and partner (see also Table 1). 
Births and deaths are included as well, so that T represents a complete 
individual population projection matrix of household positions. 
The transition probabilities t]^' are estimated from longitudinal 
data using the methodology of multistate demographv. This involves the 
empirical estimation of individual age-specific transition rates 
jikki(x), where x denotes age of the person. This empirical estimation 
is established by fitting a number of transition rate functions with 
the use of observed age-specific transition rates. Two types of functi-
ons were used, viz. the log-normal and the negative-exponential form. 
Next, these transition rates are organized in matrices \i (x) of the 
form (Ledent, 1980): 
\i (x) 
V n(x) 
-^21(x) V 22<x> 
-MHl(x) 
V ü'(x) 
-y1Hi(x) 
Ji*HH'<x> 
(1) 
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The diagonal elements /i ^ h' (x) denote the total force of mobility 
in the household h to a non-household position, whereas the off-diago-
nal elements contain minus the force of mobility from position h to h', 
i.e. -^^«(x). The diagonal elements are defined as: 
p*hh,(x) - 2h,,th Phh'<x> + ^hd<x> (2) 
where ^^(x) is the death rate. The matrix of individual age-specific 
transition rates can be used to estimate the matrix T(x) of individual 
transition probabilities between the positions in the household (see 
also Ledent, 1980; Willekens, 1980): 
(3) 
Through aggregation of T to R, the number of household events 
(viz. changes in composition of existing households, household formati-
ons and dissolutions) can be derived. In general, an individual trans-
ition from a non-head or single person to a head or single person is a 
household - formation event, whereas a change from a head or single 
person to partner or child is a household dissolution. Changes within 
the positions of single person or head reflect changes in household 
size of existing households. In our model households are further typi-
fied by means of age of the head, while in our empirical study the 
total number of household categories is 24 (see also Table 2). In the 
next section an empirical example of analyzing such household trans-
itions is given. 
Given table R, it is possible to relate the abovementioned events 
to residential mobility of households. Various authors (e.g. Rossi, 
1955; Gleave and Cordey-Hayes, 1977; Clark and van Lierop, 1987) have 
pointed out that changes in the household life cycle together with the 
current housing market situation provides the basic stimulus for the 
residential moving process. This can be incorporated in an accounting 
framework if we relate the household transition table R to the occupan-
cy status of the household, represented by the occupancv table C, where 
C = {ckz' k=l,..,K; g=l,..,G} is the complete cross-classification of 
households by household type g and by housing submarket k at the 
6 
T(x) = I + - Ji(x) 
2 
1 
- ^(x) 
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beginning of a given one-year time interval- Table 2 provides a comple-
te overview of the household (table 2A) and housing submarket (table 
2B) categories used within each zone in the system under consideration. 
It should be noted that household category G+l (i.e., the class of 
new household formations) is not included here since these households 
do not yet occupy a dweiling unit. The information related to the 
housing submarket index k can include all relevant explanatory factors 
for residential mobility, e.g. housing size, type and tenure, price 
quality etc. The information in C and R can be combined in the follow-
ing way: 
°kgg' - c*kg ' rgg' <A> 
(k=l,..,K; g, g' -1,..,G) 
where 0 = {o^ggi} denotes the extended occupancv table including house-
hold transitions and where c is a scale factor for the original value 
of c: 
'kg - ckg / c+g <5) * 
c 
where ' + ' is the summation .sign, so that 
2kc*kg " l <6> 
Table 0 represents thus the complete breakdown of all households 
in terms of housing market characteristics and household transitions. 
Now a' model of residential mobility can be formulated that incorporates 
all the information contained in 0. We can construct a movers table M 
with the sa.me dimensions as the extended occupancy table and elements 
{m^gg.} derived from 0 by means of a Standard multiplicative model: 
rakgg' = «kPgg'ïkg' °kgg' <7) 
where rn^gg» represents the number of movers in housing submarket k with 
a transition from household category g to g . 
The set of coefficients a^ relates to characteristics of the 
current housing submarket k, j3„„> relates to the event of a household 
transition from category g to g' (life cycle dynamics) and ^kg' relates 
to the combined effect of household characteristics in relation to 
dweiling type (e.g. room stress). In our model a logit formulation was 
used to estimate a, /3 and z. Now it is clear that 
Pkgg' - «kp g g ' T kg ' (8) 
is the probability that a household in dwelling type k and with a 
household transition from category g to g' will change residence in 
the given one-year time interval, i.e.: 
"kgg' " Pkgg' • °kgg' O ) 
Figure 2 shows the relation between the tables T, R, C, 0 and M. In the 
next section the variables and coëfficiënt values used in our model 
will be discussed in more detail. 
c 
T R 
Figure 2. Linkages between the household tables T, R, C, 0 and M. (see 
text for explanation) 
4. Empirical Results 
The empirical estimation of the individual transition table T from 
equations (1) to (3) and the consistent linking of dynamic household 
events to the housing market situation in an accounting framework for 
Amsterdam (equations (4) to (6)) appeared to be a formidable and time 
consuming task, especially because data from different sources and 
years had to be integrated (viz. the population census 1971 (CBS, 
1971), demographic data from Amsterdam (Amsterdam, 1971-1986) and data 
from the National Housing Needs Survey from 1981 (WBO, 1983)). 
The urban region of Amsterdam was subdivided into 20 zones (see 
Figure 3) and the household model was run separately for each of these 
zones. In the present paper results of the household model and the hou-
sing demand model will only be shown for the year 1984 for the city of 
Amsterdam (zones 1 through 11). Table 1 shows the individual transiti-
ons between positions in the household and the aggregated household 
transition table for the total city of Amsterdam as estimated by the 
household model. 
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Amsterdam 
1 Old City 
2 Old West 
3 Old South 
4 East 
5 Watergraafsmeer 
6 New South 
7 Bos en Lommer 
8 North 
9 Gardencities 
10 Urban fringe (industrial 
and rural areas) 
11 South-East (Bijlmermeer) 
Region 
12 Amstelveen 
13 Amstelland 
14 Waterland-Zuid 
15 Haarlemmermeer 
16 Zaanstad 
17 Meerlanden 
18 Waterland-Noord 
19 Purmerend 
20 ZIJP 
Y-river and 
North Sea Canal 
Figure 3. The study area divided in 20 zones 
Individual transitions 
t=l child single hd 2p hd 3p hd 4+p part. non-h dead total 
child 129927 5826 1984 121 20 2316 3 112 140309 
single 0 137786 2277 1139 38 2025 759 2668 146692 
head 2p 0 1590 86979 2413 158 199 1119 1797 94255 
head 3p 0 221 2581 42234 1741 101 102 372 47352 
head 4+ 0 74 112 1473 34620 77 126 397 36879 
partner 0 4039 215 140 84 165052 226 682 170438 
non-hh 6241 28 27 26 26 27 23381 1174 30930 
total 136168 149564 94175 47546 36687 169797 25716 7202 666855 
Householc transitions 
t=2 
t=l single 2 pp 3 pp 4+pp diss.tot 
1 137786 2277 1139 38 694 141240 
2 3616 86979 2423 158 745 93176 
3 221 3021 42243 1741 204 47226 
4 74 112 1760 34810 204 36756 
new 7867 1786 29 0 0 9682 
tot 141697 92389 47565 36747 1847 318398 
Table 1. Estimated individual transitions in position in the household 
and aggregated household transitions in 1984 in Amsterdam 
* births 
Legend: hd=head; non-h=non household member; 2 (3, 4+)p-two 
(three, four+) person household; part."partner; new-new 
household formations; diss.=household dissolutions; tot=total 
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household size 
age of head 1 2 3 4+ 
1) <25 
2) 25-34 
3) 35-44 
4) 45-54 
5) 55-64 
6) 65+ 
1 2 3 4 
5 6 7 8 
9 10 11 12 
13 14 15 16 
17 18 19 20 
21 22 23 24 
Table 2A. The definition of the 24 household types 
no. of rooms 
dwelling type 
1-2 3 4 5+ 
rented apartments 1 5 6 9 
owner occ. apartments 2 2 2 2 
rented single family 3 3 7 10 
owner occ. single fam. 4 4 8 11 
Table 2B. The definition of the 11 dweiling types 
These transitions pertain to the population alive and resident in 
the city of Amsterdam at the beginning of 1984. If the city were a 
closed system this table could be used for population and household 
forecasts. However, the population and household composition will also 
change as a result of in- and outmigration (see also Figure 1). 
A closer look at the marginal totals of the transitions in Table 1 
teaches us that these show the net change in the household composition 
of the cohort. While there is a net increase in the total number of 
households (9682 - 1847 = 7835, or 2.5 percent), the increase in the 
number of singles is only 0.3 percent (141697 - 141240 = + 457), while 
the number of two person households decreases slightly (-787, or -0.8 
percent). The other household categories remain relatively constant. 
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Another interesting feature is the stability of the household 
categories. A simple measure of stability is the percentage of all 
households which do not change (i.e. the main diagonal entries as 
percentage of the row totals). It is noteworthy to observe that singles 
are the most stable groups 97.6 percent remains single. Three person 
households tend to change most: only 89.4 percent does not change in 
one year. 
Combining the household transition table with the housing market 
situation of the household is now straightforward (see equation (4)). 
As an example we take the group of households living in a rented apart-
ment with one or two rooms in Amsterdam (dweiling type 1, see Table 
2B). From the occupancv table the size distribution of this household 
group can be determined. Next, household transitions are estimated with 
the dynamic household model (l)-(3); the result is given in Table 3. 
This table is a small part of the entire extended occupancy table 0. 
This table 0 can be used to predict residential mobility at a highly 
disaggregate level (equations (7) and (8)). 
size 
primo 1984 
size ultimo 1984 
total single 2 pers. 3 pers. 4+pers. dissol. 
single 
2 persons 
3 persons 
4+ persons 
14813 
55 
0 
0 
319 
1533 
0 
0 
154 
50 
195 
0 
2 
1 
8 
10 
53 
31 
7 
2 
15841 
1670 
215 
12. 
total 14868 1852 399 21 93 17738 
Table 3. Estimated household transitions for households in 2-room 
rental apartments (dwelling-type 1) in Amsterdam 
In the Amsterdam model a number of key variables were regarded as 
relevant for predicting residential mobility. In Table 4 these variab-
les are shown together with the pertaining coefficients. These estima-
tes were derived from sample information (viz. the National Housing 
Survey 1981 and the Noordvleugel Study (NEI, 1980, 1981, 1983a,b, for 
more details on these explanatory variables the reader is referred to 
Van Wissen and Rima, 1988). Moreover, the coefficients pertain to the 
propensity to change residence, not to the actual move. 
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variables coefficients 
(household size t-2-number 0.66028 
of rooms)/number of rooms) 
single family unit/flat 0.65677 
(flat-1) 
tenure status rent/buy -0.54641 
(buy-1) 
log(household size t»l/ -3.70322 
household size t=2) 
- age -0.02733 
Table 4. Coefficients used in the calculation of the residential 
mobility preferences in Amsterdam (all coefficients were 
estimated from sample data and were significantly different 
from zero at the 95 % confidence level) 
In many countries supply side considerations and market 
constraints have to be taken into account in order to explain the 
revealed migration decisions of households. In the Amsterdam model the 
household life cycle transitions have a direct impact on the propensity 
to move. This is shown in the estimated coëfficiënt 'of the variable 
"log(household size t=l/household size t=2)" in Table 4. The negative 
value of this coëfficiënt implies that household growth has a positive/ 
impact on the propensity to move. This is depicted in Tables 5 and 4 
for the households in dwelling type 1 in Amsterdam. In Table 5 the 
estimated probabilities of households which are willing-to-move is 
given as a function of household transitions. The figures presented 
here pertain to the smallest and lowest quality dwellings in the city 
so that here the estimated probabilities are quite high. A decrease in 
household size has a diminishing effect on the willingness to move. 
size 
primo 
1984 
size ultimo 1984 
single 2 p. 3 p. 4+ p. 
single 
2 p. 
3 p. 
4+ p. 
.41 
.05 
.01 
.00 
.93 
.49 
.18 
.07 
.99 
.86 
.58 
.32 
1.00 
.96 
.85 
.65 
Table 5. Estimated propensity to move for households in dweiling type 
1 by transition category 
Legend: 2 (3, 4+) p.: two (three, four+) person household 
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The effect of dwelling size versus household size is clear if we 
compare the entries in the main diagonal. The propensity to change 
residence increases if household size increases relative to dwelling 
size. 
size 
primo 
1984 
size ultimo 1984 
single 2 p. 3 p. 4+ p. 
single 
2 p. 
3 p. 
4+ p. 
6073 
3 
0 
0 
297 
751 
1 
0 
152 
43 
113 
0 
2 
1 
7 
7 
total 6076 1049 308 17 
Table 6. Expected mover-pool of households in dwelling type 1 by 
transition category 
Legend: 2 (3, 4+) p.: two (three, four+) person household 
Figure 4. Intra-zonal migration within Amsterdam, 1971-1984 
Housing demand cannot be observed directly at the regional level. 
Only the outcome of the matching of total demand and supply is observa-
ble by means of migration flows. The combined effect of life cycle 
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dynamics and migration is a change in the household composition at the 
zonal level. Although the allocation model itself is treated elsewhere 
(Rima et al, 1987, Van Wissen and Rima, 1988), some results are presen-
ted here. 
In Figure 4 total intrazonal migration Amsterdam is depicted for 
the period 1971-1984. The model outcomes reflect strongly the observed 
trend: a sharp decrease in mobility at the end of the seventies, folio-
wed by a strong increase in the eighties. 
Next, Figure 5 shows the model outcomes for the development of 
households by size and by age class of the head in the period 1971-1984 
for the city of Amsterdam. 
HOUSEHOLD SIZE AGE CATEGORIES 
to-i 
M5 •• 
u 
i 
< (U-
Yl 
US 
ais 
2 P 
~ i — ! — ! — i — : — i — i — ! — i — r 
1372 1373 19*4 1975 1376 1377 137Ï 1373 1380 13B1 1382 1383 1384 1385 
- i—;—!—;—!—r 
1372 1373 1974 1375 1976 1377' 1973 1979 1330 1981 1332 1951 1984 1335 
Figure 5. Developments in household size and age categories in 
Amsterdam, 1972-1984 
Household information for determining the goodness of fit of the 
model was only available for the year 1982. Table 7 shows the results 
of comparisons between predicted and observed figures. The results for 
Amsterdam as a whole were satisfactory. 
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Variables Predicted Observed 
1. Totals 
Population 
Household 
697 
325 
701 
330 
2. Size 
single 
two persons 
three persons 
four+ persons 
43 Z 
29 Z 
15 Z 
12 Z 
42 - 44 Z 
31 - 33 Z 
12 - 13 Z 
12 - 15 Z 
3. Age of head 
0 - 24 Y. 
25 - 34 Y. 
35 - 44 Y. 
45 - 54 Y. 
55 - 64 Y. 
65 + Y. 
13 Z 
19 Z 
15 Z 
14 Z 
14 Z 
24 Z 
9 Z 
25 Z 
15 Z 
13 Z 
15 % 
24 Z 
Table 7. Observed and predicted outcomes for total population, total 
households and households by size and age of head in Amster-
dam (1982) 
5. Epiloeue 
In the present paper the dynamic household model has been presen-
ted in the context of housing market demand. As can be seen from the 
empirical results in section 5, the model is well capable of reprodu-
cing the developments on the housing market at the disaggregate level. 
As such, the model can be used for policy questions on different zonal 
levels and for forecasting future housing market developments. 
It can be concluded that the life cycle concept is a very fruitful 
concept for predicting household mobility. The household life cycle is 
modeled by means of multistate demography which turned out to be a very 
useful device for studying the household development process. The 
multistate life table is a most elegant and sophisticated technique to 
be used at the micro scale of household dynamics. The level of analysis 
in the household model is the individual one. The transition probabili-
ties can be derived at the individual level, and the consequences for 
the household level can be constructed through the household compositi-
on matrix. All problems concerning the individual-household dichotomy 
are not solved however. This will probably be one of the future major 
research topics in household demography in years to come. 
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The multistate life table focusses on the age- and time-dependency 
of household transitions. A further development would be to make the 
transition rates endogenous. So instead of a rate p(x) (x being age, 
see model (1)) a more general formulation could be yt(z.) where z is a 
vector of relevant variables. If such a function could be specified and 
estimated, the problems encountered in the present household model with 
the time-variance of the demographic intensities could in principle be 
solved. Another interesting development could be to extend the state 
space of tra demographic model to include housing market aspects. A 
simultaneou _• treatment of housing market decisions and life cycle deci-
sions woul, be feasible in such a model. However, the micro-economie 
theory unci _ying the random utility models such as the logit model 
used woulc ve to be translated to this multistate form and much work 
has still se done in this field. 
The o requirements of a dynamic household model are large. The 
applicabi, of multistate demography in modeling household dynamics 
hinges on availability of data. In absence of census information on 
household .unies data estimation techniques had to be used. A longi-
tudinal s-. / can provide transition rates that cannot be observed in 
a cross-s onal survey. If such a data source is available, the 
choice of ultistate model is no doubt a good strategy for household 
modelling a micro scale. In this respect, the availability of a 
longitudi: iata set in which the transition rates can be distinguis-
hed in tr. and by zone is necessary for the erapirical testing of 
sophistic- demographic modelling and could certainly stimulate 
further r-. ::ch in this field. 
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